The purpose of the present study was to investigate whether amnesic patients show a bivalency effect. The bivalency effect refers to the performance slowing that occurs when switching tasks and bivalent stimuli appear occasionally among univalent stimuli. According to the episodic context binding account, bivalent stimuli create a conflict-loaded context that is re-activated on subsequent trials and thus it is assumed that it depends on memory binding processes. Given the profound memory deficit in amnesia, we hypothesized that the bivalency effect would be largely reduced in amnesic patients. We tested sixteen severely amnesic patients and a control group with a paradigm requiring predictable alternations between three simple cognitive tasks, with bivalent stimuli occasionally occurring on one of these tasks. The results showed the typical bivalency effect for the control group, that is, a generalized slowing for each task. In contrast, for amnesic patients, only a short-lived slowing was present on the task that followed immediately after a bivalent stimulus, indicating that the binding between tasks and context was impaired in amnesic patients.
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Introduction
Cognitive control is the ability to maintain current goal representations in face of conflict. It enables selection of goalrelevant features while suppressing distracting ones (Botvinick, Braver, Barch, Carter, & Cohen, 2001; Botvinick, Cohen, & Carter, 2004) . However, how cognitive control is exerted to adjust and fine-tune performance in face of conflict and more generally, whether cognitive control effects reflect the operation of a cognitive control system or instead should rather be conceptualized as memory binding processes (Altman & Gray, 2008; Egner, 2007; Hommel, 2004; Mayr, Awh, & Laurey, 2003; Verguts & Notebaert, 2009 ), or both, remains an open question. Here we investigate one particular effect of cognitive control-the bivalency effect. We specifically test whether intact memory processes are required by comparing performance of amnesic patients to a healthy control group.
The bivalency effect refers to the phenomenon that, when people switch between a series of tasks and occasionally one of these tasks involves bivalent stimuli, that is, stimuli with relevant features to two tasks, subsequent performance is slowed. Critically, the slowing occurs even on trials that have no overlapping features with the bivalent stimuli. For example, in an initial study by Woodward, Meier, Tipper, and Graf (2003) , participants switched between a parity decision (odd vs. even numerals), a colour decision (red vs. blue symbols), and a case decision (uppercase vs. lowercase letters), repeatedly and in a fixed order. On most of the trials the stimuli were univalent (i.e., black numerals for the parity decision, coloured shapes for the colour decision, and black letters for the case decision). However, occasionally, on some case decisions the letters were presented in colour, thus turning them into bivalent stimuli. The results showed that performance was not only slowed for these bivalent stimuli, but also for all the subsequent univalent trials, even those with stimuli that shared no relevant features with the bivalent stimuli (i.e., the parity decisions). Woodward et al. noted that this result challenges task-switching theories that focus primarily on bottom-up processes, that is, processes initiated and guided by the stimuli and their particular features (e.g., Allport & Wylie, 2000; Meiran, 2008; Monsell, Yeung, & Azuma, 2000; Rogers & Monsell, 1995) . These theories can account for the slowing in response to univalent stimuli, which share a relevant feature with the bivalent stimuli (i.e., those used for case and colour decisions). However, they cannot account for the slowing in response to univalent stimuli, which share no features with the bivalent stimuli (i.e., those used for the parity decisions).
Follow-up studies have established that the bivalency effect is robust across a variety of different tasks, across different modalities 
